A critical study: assessment of the effect of silica particles from 15 to 500 nm on bacterial viability.
The current opinion on the toxicity of nanomaterials converges on a size-dependent phenomenon showing increasing toxicity with decreasing particle sizes. We demonstrate that SiO2 particles have no or only a mild effect on the viability of five bacterial strains, independently from the particle size. A two-hour exposure to 20 mg L(-1) of 15, 50 and 500 nm sized SiO2 particles neither alters bacterial adenosine triphosphate (ATP) levels nor reduces the number of colony forming units (CFU). Additionally, we tested the effect of Al2O3-coated LUDOX-CL (ACS 20) with a primary particle size of 20 nm. In contrast, these particles caused a significant reduction of ATP levels and CFU. Fluorescence microscopy revealed that ACS 20 induced a pronounced agglomeration of the bacteria, which led to underestimated counts in regard of CFU. Bactericide effects as indicated by decreased ATP levels can be explained by bactericide additives that are present in the ACS 20 suspension.